This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 



BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
Please do not report the images to the 
Image Problem Mailbox. 




CO 103 C05ETCXMX 

ZSXSr"" . ,.„SU,., , 1698413 A1 

(31)3 E21 B7/2B ' 



rOCYAAPCTBEHHblW KOMWTET 
TO M306PETEHM8M M OTKPblTWM 
nPM TKHT CCCP 



OnMCAHME M30BPETEHMJ1 

K ABTOPCKOMY C B M/JETEJ1 bCTBY 



1 



(21) 4676387/03 

(22) 11.04.89 

(46) 15.12.91. Bio/i. fvfc 46 

(71) liHxeHepHO-CTpoKTeiibHud KoonepaTMB 
"MarMctpanb" 

(72) B.H.MHHaee, H.HMa3yp, BXCBMpmea-. 
ckmA m /I.M.Eo6uneB 

(53) 622.233.051.77(083.8) 

(56) ABTopcKoe CBMAeTe/ibCTBO CCCP 
Ns 977617. n. E 21 B 7/28, 1981. 

Arropcicoe c &wj\bt e/i mttbo CCCP 
I* 848560. wi. E 21 B 7/28. 1979. 

(54) YCTPOflCTBO fl/IH PAClUMPEHMfl 
CKBA)KMH 

(57) M3o6peTeHne othocmtch k ropwoft npOM- 
tv* h CTppirreiibCTay m m.6, Mcno/ibaoeaHO Ann 

COOpyxeHWJI CKB3KMH HOA n p0f1 J1TCTB M MM 

K3K c OAHoapeMeHHoA npoioiaAKOA Koacyxa 
mum Tpy6onpoBOAa. Tax m 6ea npoutaAKH. 



Ue/>b- nosbiuieHMe H8Ae*HocTM paGoru. Ycr- 
PoActbo coAepxMT tpy6y-/iMAep (T/1) 1, icoxcyx 
(K) 9, npMBOAHOd Ban 2 m pa6oswfl opran (PO). 

flOOteAHMft BblftO/IHBH B BMAO KOHMMGCKOfO 

pacKBTUBaiotuero MexaHwaMa, «a uieflicax skc- 

MOHTpMKOBOrO BdilB 3 KOTOpOfO pacnOJ10X6Hfai 
KOHMMOCKM6 KdTKM 5. FlpOAOflbHUe OCM K3TK0B 

5 pacnonoxceHw nbA ymoM k ocm PO; Ban 2 
cicperuieH c PO m paaMeuien c bosmoxhoctWio 
spameHMJi b Til 1 mam b K9. Oamm kohbm PO 

COeAMHBH C B03M0XH0CTb>0 BpdU46HM* T/1 1 M 

APyroft - c K 9. Pe6pa 10 pacno/ioxeHW cmr-* 

HGTpMSHO OTHOCMTOilbHO OCM PO, M MX KOHIJbJ 

3dKpetvteHU hb Hapyxcxux noBepxMocmx T/1 
1 m K9. npM BpameHMM Ba/ia 3 Bpauiaerc* m PO, 
a aro KdTKM 5 oSicaTUBaiOTCfl no aaSoio pactuM- 
p*eMoft cKBaxMHbi, npoMdBOAfl yn/ioTweHwe 
rpyMta b paAMd/ibHOM ManpaB/ieMMM. FlpM 
BcrpoMO c ea/tyHOM pe6pa 10 babb/imbbiot ero 
b rpytrr mjim paapyuiaipT. 3 mji. . ■ 
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HaoCpereMue OTHOc*rc* k ropnoft npo- YctpoAtbo a"« pbcujmpbhm* «Ba**H 

MWUJ/1CHKOCTM M CTpOMTBfl bCTBy M MOK6T 6UTb pa60TSeT CA6AyK>mMM 06pa30M. 

npenjiTCTBMJiMM, icax c oAHOBpeMeHHO* npo- ponoro ctbhio 11 npofiypMBaerc* nMOHepnan 

KildAKOA KOXVX& M/1M Tpy6onpOBOA3, T3K M 6e3 5 CKBBKMHa AO BUX0A3 Tpy6u-/lHA8pa 1 H8 RO- 

npowiaAKM. aepxMOCTb b npneMHOM KOT/ioeaHe (hb noxa- 

saH). KKOHuyrpyOu-iiMAepa 1 BMBCToeSypoBofl. 

liWb M306p0TeMW« - noawujeHMe HaAexc- ronoBwi npMCoeAMH*K>T mm bb mtb p Hyio cex- 
moctm p»&mi. ' W» 14, x KOHuy cexuwM 15.npHCoeAMH«K>T 

Ha <t>Mf.1 noxaaana cxeMa crpowTeJibCTBa 10 xoxcyx 9, noAAepxMaaeMuA TpyCoyxAaAMMxa- 

KpHBOilMHBAHOA CKBBXCMHU C OAHOBpBMBHHOft MM. 3I3T6M BK/IKWaiOT npMBOA BpameHMB 6ypO- 

npoxfla A *oA Tpy6onpOBOAa; Ha <J>mi\2 - ycT- Boro CTawKa* 11. kotopuA. rpmboamt bo 

poflc rno, npOAonbH t*A paspea; Ha $mi\3 - pa3- BpameHMe npMBOAHOA aa/i 2 m kmhom8tmmcckm 

pea A-A Ha $Mr.2. - coeAHHBHHwA c hmm Bail 3 pa6oMero bprana. 

YctpoActbo aa* pacuJMpeHMa ckb3*mh 15 npM.BpameHMM bb/ib 3 kbtkm 5 oOkotubbkhcji 

coAepxnr TpyCy-nMAep 1 . b kotopoA ycTanoB- no 3a6oio pacwupaeMoA cxaaxcMHU, npowaao- 

nen Ha npoMe*yTOMHUxonopax(He noxa33Hbi) A» yiwoTHeHHe rpyHTa b paAHaiibHOM Hanpaa- 

C B03MO*HOCTblO Bp8U|eHMB npMBOAHOA B8/l2. HeHMM, OCymeCT8A«» npOT8CKMB8MM8 3d CO60A 

Pa6wM«opraHBMno/iHeHBBMAepacxaTUBa- 20 xoxcyxa 9. B cnysae hco6xoammoctm AonoflH*- 
lomero MexdHM3Md c skcuchtpmicobum Ba/iOM TenbHoe ycMiiwe a*» npotacxMBBHMB icoxyxa 9 . 
3. Ha tueAxax 4 KOToporo pacnono5xeH« kohm- • moxho co3 A aBaTb noAaTHMKOM 6ypoaoro 
MecxMO xantw 5. nooAonbMwe ocm cmmmbtphm CTanwi 11, xoropuA nepe A aet yen/me iepe3 
pacno*o*ewu noA ymoM 1-6 d '* npoAO/n»MoA Tpy6y-/iMAep 1 m pe6pa 10 xoyyxy 9. npw btom 
ocm pa6o4ero oprana TaxMM o6pa30M. MTO-npM 25 pa&WMA opran paarpyxen ot oceeux ycM/tMA 
BpaiueHMM ea^a 3 kbtkm 5 KaT»Tc* b 3a6oe noAaiwica 6ypoaoro cranxa 11. npM acTpese 
ckbbxmhu no cnMpa/iM BOKpyr npoAO/tbHOft pa6oMeroopraHa.HanpMMep,CBa/iyHOMxaTKM 
ocM.yxaaaMHWilyroiionpeAeiiJieTiijaricancaS 5 BAaB/iMaawr ero b rpynr, ec/iM no3BO/iaioT 
- noAasy ero 33 oamh o6opor Boxpyr npoAO/ib- pa3Mepu eanyHa Ec/im pa3Mepw BaiiyHa He 
ho A ocm pa6oMero oprana. Oamh KOHeu aaiia 3 30 no380iflK>T xaTxaM 5 BAaaMTb ero a rpyHT, to 

KMHeMBTMMeCKM C8B3aH C fipMBOAHUM B3SI0M BO B33MM0AeftCTBMe BCTynaiOT pe6pa 10, KOTO- 

2. nanpMMep, nocpeACTBOM My<tm* 6 m ycTa- pue npeA0xpaM3K>T oticm 5 m eecb pa6cwMA 
HoaneH c 603MO*HOCTbio BpameHMfl Ha noA* opraH ot no/iOMox. npM 3tom paccTOfttme 

UIMHMMXOBOA Onope 7 OTHOCMTB/lbMO M&Kfty COCOAHHMM p€6p8MM 10 flO fiepMMBTpy 

fpyQu-iiMAepa 1. Apyrod xoneu Bana 3 yora- 35 pA6osero oprana onpeAe/iaeTC* pacserHUM 

hobabh c B03MOxcHOCTbK> BpatuoHMn b onope nyTBM c yseTOM xapaicTBpMCtMKM rpywra, amb- 

8 Ann pa6osero oprana. Koropasi pacnoiioxe- MeTpa paciuMpneMOd ckbbxcmhw, yr/ta Konyc- 
Ha BHyTpM npoxnaAwaaeMoro xoxcyxa 9. Tpy- moctm kbtkob 5 m mx xoiimecTBd. Pe6pa 10 
6a-itM A ep 1 m tcoxyx 9 coe A MHeHM MexcAy bociipmhmmbiot Ha ce6» M3rM6atotAMil mo- 
coSod pe6paMM 10, KOTopue pacnonoxceHU 40 mbht, 803HMicaioiAMd npM BnucusaHMM cmctb- 

CMMMBTpMMHO OTHOCMTe/lbHO npOAO/lbHOft OCM MW Tpy6a-ilMAOp 1-XOX(yX 9 B 38A3HHyi0 

pa6oH6ro opraHa m oxeaTbiaatOT pa60MMfl op- xpnaoiiMHeftHyo TpaexropMio, npeAOxpaHnn 

raH. KaxcAoe pe6pb 10oahmm kohuom 3axpen- ot yxaaaHHux Harpy30K pa6o*tMH opran, hto 

neno, HanpMMep. c noMombio csapKM Ha Aono/iHMTenbHO noButuaeT naAexuiocTb ero 

BHeuiHeft 6okoboA noaepxHOCTM Tpy6u-/iMAe- 45 pa6oTU. 

pa1,8ApyrwMxoHUOM-HaBHeiiJHe«6oroBo« npM pacumpeHMM crbbxcmhu 6ea npo- 

noBepxHocrM xoxcyxa 9. AnaMeTp kohmmcckmx kabaxm xoxcyxa 9 ycrpoAcTBO paeoraeT anaiio- 

xaTKOB5(»CKaTUBaiouieroMexaHM3MayBeM4- tmmho. B stom cnyMae xoxcyx ? ne 

MMBaeTcsi ot TpyGfai-JiHAepa k icoxcyxy 9. npM- npMCoeAMHMOT k mhbbhtbphoA cbkumh 15 m 

boahoA aan 2 npMBOAHTCn bo apaiueHMd ot 50 noc/iOAHBB npM nepeMeuteHMM ycTpoAcrea b 

Cypoeoro cranra 11. KOTOpuA ycraHOBAen c rpyHTe Buno/iHaeT ponb cTa6iuiM3aTopa hb- 

B03M^x(HOCTvionepeMemeHMBnopaMe12.yc- npae/ieHMn pacuiMpeHMii. Ct86mam38umm hb- 

TBHOBflenHOM a pa6oseM kOTnoBaHB 13.Koxcyx npaaneHMP pacuiMpneMoft ckb8xcmhu 

9 moxcbt noAAepxtMBaTbCfl hb . BBcy c no- cnoco6cTByeT Taxxce m hb/immmb peSep 10. B 
MOU4bK>.ManpMMep,Tpy6oywiaAMMKOB(He no- 55 a^^hom c/iyMBB 8K/iK>MeHMe npMBOAa noAaT^M* 

. K838HU). Kd GypOBOrO CT8HKB 1 1 MOXCHO He PpOM3BO: 

YCTPOACTBO A^8 pBCUIMpOHMA CXB8XCMH AHTb. 
MOXtBT MMBTb MHB6HT8pHUe CBKUMH 14 M 15, <t> O p M y A 8 M 3 O 6 P B T O H M B 

COe A MHdHMUe COOTBeTCTBeM HO C TpyOOft-BM- YCTpOftCTBO AAB paciUMpeHMA CKB8XCMH. 

AepoM 1 m c coxcyxoM 9. HanpMMBp, c no- aiwiOHaioiuee Tpy6y-AMAep, xoxcyx, pbOosmM 

MOtUblO CBBpKM. OpraH, OAMH K0H8i| KOTOpOrO C06AMMBM C Tpy 
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6oft-AMAepoM. a APy^ - * «>*yxoM c B03- 

MOHCHOCTbtO BpaUieHMH. M OpMBOflHOM 3*1, 

eitpenneHMMft c paBowM opraMOM. o t a m h a- 

10 W ft 6 C » T6M, HTO. C UB/IMO nOBMUieHHfl 

mmbkhoctm b paSoTe. paoosMH opran aunon- 
H6H b bmao KOHMsecKoro pacKBTwaaiomero 

MBX8HM3M8 C 3KCU8HTPMICOBUM BMOM M C K»- 
MMM6CICMMM ltaTK8HM. yCTBMOB/IBHMMMM H8 



3KCU0MTPMK0BOM M/iy.M npOAO/lfcHWB OCM K0- 

Topux pacnonoxBMM noflyr/iOM k nptwwimc* 
ocm paOoMero opraHa, npw stow ycrpoftCTBO 

CHSOXBHO pefipaMM. CMMMBTPMMHO paCOWIO-: 
xeHMWMM OTMOCMTMfcMO npOAOflbMOM OCM Dft- 

Qonero opraHa. kommu «rropwx aarpemwMU 
Ma Mapy*MUK noBepxMOcrax TpyOw-AMABpa. m 
icoxyxa, ' 
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(22) April 11, 1989 
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(54) DEVICE FOR REAMING BOREHOLES 

(57) The invention relates to the mining industry and may be used to construct boreholes 
under obstacles both with and without simultaneously laying casing or pipe. 
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The aim is to improve the reliability of operation. The device contains leader pipe 1, casing 9, 
drive shaft 2, and a tool. The latter is implemented as a conical rolling mechanism, on the 
journals of eccentric shaft 3 of which are disposed conical rollers 5. The longitudinal axes of 
rollers 5 are disposed at an angle to the axis of the tool. Shaft 2 is attached to the tool and is 
disposed so that it can rotate in leader pipe 1 or in casing 9. One end of the tool is connected 
to leader pipe 1 so that it can rotate, and the other end is connected to casing 9. Ribs 10 are 
disposed symmetrically relative to the axis of the tool, and their ends are attached to the outer 
surfaces of leader pipe 1 and casing 9. When shaft 3 rotates, the tool also rotates, and its 
rollers 5 roll along the bottom of the borehole that is being reamed, compacting the soil in the 
radial direction. When ribs 10 encounter a boulder, they force it into the ground or break it 
up. 3 drawings. 



[vertically along right margin] 
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[figure under columns 1 and 2] 

[see Russian original for figure] 



Fig. 2 
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The invention relates to the mining industry and construction, and may be used to 
construct boreholes under obstacles both with and without simultaneously laying casing or 
pipe. 

The aim of the invention is to improve the reliability of operation. 

Fig. 1 shows a drawing for construction of a curved borehole with simultaneous pipe 
laying; Fig. 2 shows the device in longitudinal section; Fig. 3 shows the A — A section in Fig. 
2. 

The borehole reaming device contains a leader pipe 1 in which the drive shaft 2 is 
mounted on intermediate supports (not shown) so that it can rotate. The tool is implemented 
as a rolling mechanism with eccentric shaft 3, on the journals 4 of which are disposed conical 
rollers 5, the longitudinal symmetry axes are disposed at a 1° to 6° angle relative to the 
longitudinal axis of the tool in such a way that when shaft 3 rotates, the rollers 5 roll into the 
bottom of the borehole along a helical path about the longitudinal axis. The aforementioned 
angle determines the pitch of roller 5, the distance it advances per revolution about the 
longitudinal axis of the tool. One end of shaft 3 is kinematically linked to drive shaft 2, for 
example, by means of sleeve coupling 6, and is mounted so that it can rotate on bushing 
support 7 relative to leader pipe 1. The other end of shaft 3 is mounted so that it can rotate on 
support 8 for the tool, which is disposed inside the casing 9 to be laid. Leader pipe 1 and 
casing 9 are interconnected by ribs 10, which are disposed symmetrically relative to the 
longitudinal axis of the tool and encircle the tool. Each rib 10 is attached at one end, for 
example, by welding, to the outer lateral surface of leader pipe 1, and the other end is attached 
to the outer lateral surface of casing 9. The diameter of the conical rollers 5 of the rolling 
mechanism increases going from the leader pipe to casing 9. Drive shaft 2 is set in rotation by 
drill 11, which is mounted so that it can move along frame 12, mounted in entrance pit 13. 
Casing 9 can be suspended using, for example, pipe layers (not shown). 

The borehole reaming device may have stock sections 14 and 15, connected 
respectively with leader pipe 1 and with casing 9, for example, by welding. 
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The borehole reaming device operates as follows. 

From entrance pit 13 using drill 11, a pioneer borehole is drilled until leader pipe 1 
emerges onto the surface in the receiving pit (not shown). Stock section 14 is attached to the 
end of leader pipe 1 instead of a drilling head, and casing 9, supported by pipe layers, is 
attached to the end of section 15. Then the drive to rotate drill 1 1 is switched on, which starts 
drive shaft 2 rotating as well as shaft 3 of the tool that is kinematically linked with it. As shaft 
3 rotates, rollers 5 roll out along the bottom of the borehole being reamed, compacting the 
soil in the radial direction, pushing through casing 9 ahead of them. As needed, additional 
force for pushing through casing 9 can be created by the feeder of drill 1 1, which transmits a 
force through leader pipe 1 and ribs 10 to casing 9. In this case, the axial forces from the 
feeder of drill 1 1 on the tool are relieved. When, for example, the tool encounters a boulder, 
rollers 5 force it into the ground, if the size of the boulder permits. If the size of the boulder 
does not permit rollers 5 to force it into the ground, then ribs 10 come into play, which 
protect rollers 5 and the entire tool from breakage. In this case, the distance between adjacent 
ribs 10 along the perimeter of the tool is determined by computation, taking into account the 
characteristics of the soil, the diameter of the borehole to be reamed, the angle of taper of 
rollers 5, and the number of rollers. Ribs 10 absorb the bending moment arising when the 
leader pipe 1 - casing 9 system traces out the specified curvilinear trajectory, cushioning the 
tool from the aforementioned loads, which additionally improves the reliability of its 
operation. 

The device operates similarly when reaming a borehole without laying casing 9. Then 
casing 9 is not attached to stock section 15, and the latter, as the device moves into the 
ground, plays the role of a stabilizer of the reaming direction. Stabilization of the direction of 
reaming of the borehole is also helped by the presence of ribs 10. In this case, the drive of the 
feeder of drill 1 1 may not be switched on. 

Claim 

A device for reaming boreholes, including a leader pipe, a casing, a tool, one end of 
which is connected to 
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the leader pipe while the other end is connected with the casing in a way so that it can rotate, 
and a drive shaft that is attached to the tool, distinguished by the fact that, with the aim of 
improving the reliability in operation, the tool is implemented as a conical rolling mechanism 
with eccentric shaft and with conical rollers, mounted on 
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the eccentric shaft, and the longitudinal axes of said rollers are disposed at an angle to the 
longitudinal axis of the tool, where the device is equipped with ribs symmetrically disposed 
relative to the longitudinal axis of the tool, the ends of which are attached to the outer 
surfaces of the leader pipe and the casing. 



[see Russian original for figure] 



Fig. 1 



[see Russian original for figure] 
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